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 12 out of 544 measurements (2,2%) were out of the predefined 
tolerance 
We will describe in more details the 12 cases. 
Conclusions: Although the incidence of out of tolerance results is low, 
the relative importance can beeven more then 10%, therefore we 
suggest that pre-treatment verification cannot be omitted.  
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Purpose/Objective: In the Beam Modulator MLC (Elekta, Stockholm, 
Sweden) there are no jaws. The field shape is therefore only 
determined by the leaves. In the direction perpendicular to the 
movement of the leaves the field size can only be adjusted in 
multiples of the leaf width (4 mm). Due to mechanical constrains the 
odd and even leaves are different. The aim of this study was to 
investigate if the construction of the Beam Modulator introduces 
systematic deviations in the field size as determined by the leaf-sides. 
Materials and Methods: The Axesse linac (Elekta, Stockholm, Sweden) 
is equipped with a Beam Modulator (multi leaf collimator). The Beam 
Modulator consists of 40 tungsten leaf pairs of 4 mm width at the 
isocenter. The maximum field size is 21 × 16 cm². The leaf sides are 
flat. The divergence of the Beam Modulator is slightly tilted against 
the beam divergence by a lateral displacement of 3 mm between the 
leaf focus and the radiation focal spot. This is to minimize interleaf 
leakage. The leaves are driven by a pinion and rack construction. The 
rack with a height of 8 mm is placed alternating on the leaf top and 
the leaf bottom to create enough clearance for the pinion. Odd and 
even leaves are therefore different. The linac is also equipped with an 
IviewGT Electronic Portal Image Device (EPID). The focus to detector 
distance is 159.7 cm. The pixel size at isocenter is 0.251 × 0.251 mm2. 
To study the effect of the MLC design on the field size a nominal field 
of 4 × 4 cm² of a 6 MV beam was measured at different off axis 
positions. In the direction of the leaf motion the leaves are positioned 
symmetrical around the axis. In the other direction all 29 off axis 
positions are measured in steps of 4 mm (one leaf width). 
Measurements were performed with EPID and partially also with 
radiochromic film (Gafchromatic EBT2). The source to film distance is 
100 cm.The water equivalent thickness was 5.7 cm. Each 
measurement was repeated 10 times. The field size is defined as the 
width at half the dose of the field center. 
Results: The results of the EPID and film measurements are depicted 
in Figure 1. 
 
 Figure 1. Field width orthogonal to the direction of leaf travel at 29 
off axis positions of the 4 × 4 cm2 field.  
The consecutive off axis positions show an alternating shift of 
approximately 0.2mm. The combination of the extension for the rack 
and the tilted focus position results in a slightly difference in beam 
delineation between both sides of the field. The physics model of the 
TPS was adjusted to obtain a corresponding effect during planning. 
Conclusions: The field width orthogonal to the direction of leaf travel 
of the Beam Modulator MLC varies up to 0.2 mm due to difference in 
construction of odd and even leaves. This effect can be included in 
the physics model of the treatment planning system. The latest Elekta 
MLC (Agility) has a different construction,we expect that the observed 
effect will not occur for that MLC. 
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Purpose/Objective: The Dosimetry Check (DC) EPID dosimetry system 
(Math Resolutions LLC) was implemented at 4 cancer centres 
separated over a large geographical area. The system was 
comprehensively commissioned at a lead centre which then provided a 
peer mentoring service to the others. Although the priority was in vivo 
transit dosimetry the potential of DC for other applications was also 
considered.  
Materials and Methods: 12 linacs were commissioned at the lead 
centre, all with aSi EPIDs (8 Varian, 4 Elekta). Integrated EPIs were 
acquired at each energy on each linac, delivering 100 MU through 
depths of water from 0 – 55 cm and using square fields of size 3 – 25 
cm. Standard clinical SIDs were used (Varian 150 cm, Elekta 157 cm) 
and the process was repeated for all Elekta energies with the 
mechanical wedge present. Deconvolution kernels were determined 
from the signals measured on the CAX of each image. The 
characterisation was validated by delivering a series of increasingly 
complex plans to a Virtual Water (Standard Imaging) IMRT phantom. 
Daily 10 cm x 10 cm images were acquired to evaluate the suitability 
of EPID for routine photon output measurements. An additional 12 
linacs were commissioned during the mentoring process (2 Varian, 8 
Siemens, 2 Elekta) using the methodology defined at the lead centre. 
Results: Validation measurements at the lead centre were in 
excellent agreement with TPS calculations: Varian m=0.0% σ=0.5%; 
Elekta m=0.0 σ=1.0%. Similar results were found at the other centres. 
In all cases there were equipment issues to overcome. An in depth 
local understanding of the linac imaging system was crucial to this. 
Imaging of Varian EDW fields required a jumper to be set and 
unexplained Elekta iViewGT artefacts on one linac initially resulted in 
poor deconvolution kernels. Additional measurements were necessary 
on 5 Siemens linacs due to a change in the EPID calibration process. 
To date over 1000 patient treatments have been verified using in vivo 
transit dosimetry, including conformal and VMAT treatments across a 
range of anatomical sites. Agreement at the prescription point was 
within 7% in 95% of cases, with most outliers explainable by changes in 
patient shape or incorrect alignment of the EPID. Performing these 
measurements caused no increase in the duration of the treatment 
appointment. Agreement between daily output measurements 
performed by EPIDs and a traditional ionisation chamber or check 
device was within 1% in all cases. 
